Subnuclear structures such as the nucleolus have historically been studied mostly for histological interest. However, the pathological significance of the nucleolus has only been appreciated since the eighties. This was mainly due to the fact that this subnuclear organelle is not always visible by routinely used H&E-stained sections. Only enlarged nucleoli also defined as "prominent nucleoli" by pathologists are visualized by this method. In recent years, the presence of prominent nucleolar structures is one of the parameters used to define the nuclear grade of tumors by pathologists [1]. In this regard, many studies done in peripheral neuroblastic tumors have shown that MYCN gene amplification is characterized by the presence of one or more large prominent nucleoli in neuroblastic cells [2, 3]. Regarding function, it is well known that nucleoli manufacture the subunits that combine to form ribosomes; therefore, their size can be a measure of both ribosomal requirements and the physiological state of the cells. In cells synthesizing large amounts of proteins, like in proliferating cancer cells, the size of their nucleolus is considerable and sometimes occupies as much as 25 percent of the total nuclear compartment volume.
Subnuclear structures such as the nucleolus have historically been studied mostly for histological interest. However, the pathological significance of the nucleolus has only been appreciated since the eighties. This was mainly due to the fact that this subnuclear organelle is not always visible by routinely used H&E-stained sections. Only enlarged nucleoli also defined as "prominent nucleoli" by pathologists are visualized by this method. In recent years, the presence of prominent nucleolar structures is one of the parameters used to define the nuclear grade of tumors by pathologists [1] . In this regard, many studies done in peripheral neuroblastic tumors have shown that MYCN gene amplification is characterized by the presence of one or more large prominent nucleoli in neuroblastic cells [2, 3] . Regarding function, it is well known that nucleoli manufacture the subunits that combine to form ribosomes; therefore, their size can be a measure of both ribosomal requirements and the physiological state of the cells. In cells synthesizing large amounts of proteins, like in proliferating cancer cells, the size of their nucleolus is considerable and sometimes occupies as much as 25 percent of the total nuclear compartment volume.
We have characterized at the ultrastructural level the morphology, number, and localization of nucleoli in cultured breast cancer cells. MCF7 cells were cultured on IBIDI correlative slides [4] for 3 days, chemically fixed in 4% paraformaldehyde and 0.1% glutaraldehyde in 1X PBS for 1 h at 4°C and stained with DAPI (1µg/mL) for 30 min. at room temperature to evaluate nuclear morphology and nucleoli localization. Cells were screened by optical microscopy, both by bright field and 405nm excitation. The absence of DAPI staining within the nuclei served to reveal the localization of the nucleoli (Fig. 1A-C ). Images were acquired on a FEI CorrSight fluorescence microscope using MAPS software at different magnifications. Cells were further processed for 3D FIB-SEM imaging [4] . To confirm that the absence of DAPI staining corresponds to the presence of nucleoli within the nuclear compartment of cells, we generated thin sections (250 nm) from the resulting blocks. These sections were analyzed by scanning electron microscopy (SEM) using backscattered electron (BSE) imaging methods on a FEI Helios Nanolab 660 DualBeam. The absence of DAPI signal, as monitored by fluorescence microscopy ( Fig. 2A) provides an indication of nucleoli presence. Over 20 cells were screened to confirm these results. Fig. 2B shows the BSE-SEM image of the plastic section, and Fig. 2C depicts the overlay between the fluorescence and BSE images. BSE-SEM image acquisition and image overlays were performed using MAPS 3.1 software. Subsequently a 3D FIB-SEM dataset was acquired. The bright field and IBIDI grid pattern was used to localize the cells of interest [4] . Fig 3 (A-C) shows the 3D volume acquired at 8 nm voxel resolution.
Our results indicate that there is a clear advantage in initially screening hundreds of cultured cells grown under defined culture conditions (e.g. growth factors, environmental stressors, and exposure to toxin) by fluorescence imaging. This facilitates the reliable selection of those specific cells showing a phenotype of interest, such as the presence of prominent nucleoli, for further examination by 3D SEM methods to reveal ultrastructural details and cellular contextual information which could otherwise not be obtained. 
